r I ^HE cultivated peat soils of New York, as a ••-whole, are productive. There are a few areas, however, which have been essentially unproductive ever since they were cleared and brought under cultivation. Most of these troublesome areas are in the western part of the State. In a recent paper (2), 3 it was shown that the failure to grow normal crops on these soils was caused by the presence of toxic concentrations of zinc. A preliminary greenhouse study indicated that calcium hydroxide alleviated the difficulties attending zinc toxicity in peat. The present paper reports additional research in the production of crops on these soils.
EXPERIMENTAL METHODS
The soils used.-Soils from four different farms in an unproductive but cultivated peat area of southern Orleans County were used in these studies. One of the soils was taken from the Clark farm during the summer of 1941. The other three were obtained from the Copeland, Dolfy, and Stymus farms, respectively, in the spring of 1942. All four soils, derived from the decomposition of a woody surface layer, were sampled to plow depth, or from 6 to 8 inches. They were selected for experimental work, however, so as to represent a considerable variation in zinc content. They were prepared for greenhouse tests and for chemical analysis by methods previously described (2).
Chemical analysis of soil and plant materials.-Samples of soil which had been ground in a hammer mill to pass a 6o-mesh sieve were analyzed for the more common constituents. The methods employed were the same as had been used in earlier work. In determining the zinc content of the soils, o.s-gram samples were ashed in 50-cc Pyrex beakers at a temperature not exceeding 450° C. After the organic matter had been burned off, the zinc was brought into solution by digesting the ash with S cc of an acid solution consisting of two parts by volume of hydrochloric to one of nitric. After evaporating to dryness, 20 cc of distilled water were added, the pH of the solution adjusted to between 4.0 and 4.5, and the silica, iron, and aluminum filtered off. Zinc was then determined polarographically in the filtrate using the method of Reed and Cummings (i). Exactly the same procedure was employed in the analysis of the crops for zinc as was used for the soils.
Water-soluble, exchangeable, and nonexchangeable sine.-The water-soluble and nonexchangeable zinc in the soils were determined in the usual manner. The exchangeable Greenhouse experiments.-Essentially the same were followed in this work as in similar investiga viously reported from this laboratory (2). A fe were made, however. In one experiment, variou carriers were used. Where these were applied equivalent to 40 pounds of nitrogen per acre, th was omitted from the usual application of fertilize cases where the carriers were applied at a rate to 100 pounds of nitrogen per acre, the phosp potash applications were similarly increased. In experiment, sodium hydroxide was added to cert potted soils in order to raise their pH values. done by first dissolving the. required amount of so hydroxide in water and then gradually mixing th with the entire soil mass.
In another study, calcium hydroxide, sodium and calcium carbonate were compared as to the effectiveness in controlling zinc toxicity. In 1942, of the Ebenezer variety were grown following s bulbs being carefully selected as to size and soun Field experiments.-In the early spring of 1942 were established on the Clark farm. The purpo experiment was to study the effect of hydrated l yield of potatoes. The peat soil of this area con in toxic amounts. In fact, potatoes were the only had been grown with any degree of success for of years. In the greenhouse, spinach gave a goo to calcium hydroxide when this soil was limed value of 7.o or 7.5. The plots were laid out in a l arrangement, each of the treatments being repli times. The lime was applied by hand and either the surface or plowed under to a depth of 8 inch Except for applying the lime, all the other cul ations including fertilization were carried out by t Fertilizer was applied at the rate of 1,000 pounds to the acre and potatoes planted on May I. Harv done on September 28. Because the farmer plant variety on one tier of the plots, it was necessary t the yield data from them, leaving each treatment only three times. When the potatoes were dug, tative samples were taken from each plot for analysis. The soil was also sampled for the det of pH and zinc content.
Leaching experiments.-In order to study the leaching, samples of soil from the Dolfy farm w with N/2O sulfuric and hydrochloric acids, r Samples of 2,200 grams of moist soil were use purpose. The soil was passed through a quarter-m and weighed into I-gallon crocks having a drain A layer of glass wool was placed over the outlet any mechanical loss of the soil. A short glass tu
